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(54) yrUlOTHHTEJTbHbtfl Y3EJI 0AKEPA 
(57) HsoGpeTeHHe othochtch k He4>Te- 
raaofloSbrBaromeH npoM-TH h noaBOJiHeT 
noBbicHTb Haae^HocTb paOoTbi yrmoTHH- 
TenbHoro y3jia naKepa 3a cmct Hcknwne - 

HH* BblflaBJlHBaHHH HJiaCTHMHOrO yiUIOT- 

HHTenbHoro Ko/ibua (YK) npeflBapHTejib- 
hum ero orpaHHMeHHeM ynpyrHMH YK. 
V3en BKJiiotiaeT naiceT YK 1,2,3. Hs hhx 
cpeAHee 3 nnacTHMHoe, a Kpafttme 1,2 
ynpyrne. Ctboji 4 y3Jia HMee t nepeMeH- 
Hoe ceqeHHe c orpaHwwHTenbHbiM BbiCTy- 
noM .10 h KOHycHbiM nepexoflOM ot MeHb- 
mero AHaMerpa k GonbmeMy, BbmanHeHHbiM 
H3 AByx KOHyc Hbcx yuacTKOB (KY) 8, 9 

C npOMe*yTOHHOtf UHJIHHflpHHeCKOft CTy- 

neHb» 7 Mexny hhmh. Ee anKHa He MeHb- 
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me BbicoTbi naKeTa YK 1-3. Yrnb! Me*Ay 
ocbw h o6pa3ywmeH KY 8, 9 onpeAenflioT 
H3 cneiu-fajibHoro BbipajKe hhh • Ha nep- 
bom 3Tane naKepoBKH YK 1,2,3 nponw- 
BaioTCH hhtkhhm KY 8, pacTHrHBancb b 
AHaMeTpe h npHHHMaa pa3Mepw cTvneHH 
7. npH 3tom YK 3 He AOCTHraeT 3kc- 
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njiyaTannoHHOH koaohhm, a VK 1 h 2 
AocTHraioT, npenoxpaHjrn YK 3 or aanb- 
HeHtuero BbiAaBAHBaHHH . Ha btopom 3Ta- 
ne naxepoBKH YK 1,2,3 oKasbmaioTCH b 
CTecHeuHoM coctohhhh. MarepHan YK 
3 saTeKaeT b HMeiomHecH HepoBHocTH. 
1 3*n. 4)-jTbi, 5 hji . 
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H3o6peTCHHe othochtch k ne())Tera30- 
AoGbraaiomeH npoMbcnneimocTii, a hmbhho 

K yCTpOHCTBaM AJIH pa306njeHHH CTBOJia 

ckb aiKHHbi c noMonibto naKepa, ycraHaB- 
nunaeMoro b oGcaaceHHOH cKBajKHHe npn 5 
npOBe,D,eHHH paajiHUHbrx TexHonorHnec- 
khx onepamm, h Mo^ceT 6biTb ncnojibao- 
BaHo TaKHce npn pa3o6meHHH 3aTpy6Horo 
npocrpaiiCTBa. 

UeJib H3o6peTeHHH - noBbnueHHe na- ^ 
AOkhocth pa6oTbi ynnoTHHTeubHoro yana 
naKepa 3a cneT HCKJiKmeHHH BbmaBJiHBa- 
huh nnacTHMHoro ynJiOTHHTenbHoro xonb- 
l qa. 

Ha 4)Hr. 1 npeACTaBJien ynnoTHH- ^ 
TejibHbiH y3en naKepa, HcxonHoe nojio- 
TfceHHe; na <|)Hr. 2 - to xe, npH npo- 
ujhb aHHH naKeTa ynnoTHHTeJibHbix Kaneu 
iniJKHHM KOHyCHbIM ynacTKOM; Ha (J)Hr.3 - 
to tko, npH npoaiKBaHHH naKeia ynnoHH- ^ 
TejibHbPC KOJieu npoMe?KyTOMHbiM ichjihhaph- 
qecKHM yvacTKOMj Ha (|)Hr f 4 - to we, 
npn npoujiiB aHHH naKeTa ynnoHHTe.nbHbrx 
Koneu BepXHHM KonycHbiM y^acTKOM; Ha 
tjinr. 5 - ynnoHHTenbiibw y3en naKepa ^ 5 
nocne npOBe^emifi naKepoBKH ckb aJKHHbi « 

yruioHHTejrbHbiH y3en naKepa ((Jwr.l) 
BKJiwqaeT naxeT ynJiOTHHTeribHbix KOJieu, 
H3 KOTopbix KpaHHue 1 h 2 H3 ynpyro- 
ro MaTepHajia, a cpeAHee 3 H3 rmac- ^ 
thuhoto MaTepHajia, ycTanoBJieHHbix Ha 
ctboji 4 nepeMeHHoro ceMCHHH c hhjkhhm 

5, BepXHHM 6 H npOMOKyTOHHbW 7 UH- 
JIMHAPHUeCKHMH yqaCTKaMH, HH5KHHM 8 H 

BepXHHM 9 KOHycHbiMH yqacTKaMH h or- 35 
paHHqHTejibHbiM BbiCTynoM 10, h onopHyw 
BTyjiKy 1 1 . FIpH 3tom ahhh a npoMewy- 
tomhoto uHJiHHnpHMecKoro ynacTKa 7 
cocTaBJineT ne MeHbtue bwcotw naKeTa 
ynnoHHTeJibHbix Koneu. KpanHHe ynpyrne 40 
yruiOTHHTenbHbie Kosihua 1 h 2 noryT 
6biTb BbinoJineHbi, HanpwMep, hs (tvropo- 
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nnacTa 4, a cpeAHee nnacTHMHoe ynjtoT 

HH TeXIbHOe KO/lbUO 3 - H3 CBHHLja • IIpH 

" 3tom BenHMHHa AHaMeTpa npoMear/TOMHo- 
ro uhh HH.a pnqecKoro y^acTKa 7 CTBana 
4 onpeaejiHeTCH H3 ycnoBHH CBoSoAHoro 
paciUHpeHHH yn/ioTHHTejibHbix KOJieu 1 f 
2 h 3 ao cTeHOK cKBascHHH (o6caAHOK 
KOJioHHbi) h coxpaHeHHH hx o6beMOB npH 
nepexoAe hx c HHJKHero uHJiHHApHMecKo- 
ro ynacTKa Ha npoMeacyTOHHbifi uhjihhaph- 
MecKHH yqacTOK 7 wepea hhschhh KOHyc- 
HbiH y^acTOK 8. 

Bbi6op yrna tl mokay ocbio h o6pa3yro- 
mew HHJKHero KOHyca 8 oSycjiOBneH TeM, 
mto ycHJine npw npomHBaHHH hm BepxHe- 
ro ynnoTHHTenbHoro KOAbua, 3aBHC«mee 
ot 3Toro yrna h K03(|x|)HUHeHTa TpeHHH 
MaTepnana ynjioTHHTe/ibHoro Konbua no 
cTajm KOHycHoro nepexoAa b ycnoBHHx 
na KepoB kh , He aojtwho co3AaBaTb Taxo- 
ro AaBJieHHH Ha cpeAHee ynnoTHHTejib- 
Hoe KOJibuo, noA AencTBHeM KOToporo 
oho pa3AaBJiHBajiocb 6w paHbiue, qeM 
npon 30HAe t nonHoe orpaHHweHHe 3Toro 

KOJTbUa KpaHHHMH yTTAOTHHTeJlbHbMH 

KOHbuaMH. 3to AonycxaeMoe ycHnne on- 
peAejrneTCH nnacTHMHUMH cbohctb3mh 
cpeAHero ynnoTHHTenbHoro xonbua (npe- 
AenoM noA3yqecTH ero MaTepHajia) h 
npo^HocTHbiMH cBOHcrsaMH BepxHero yn- 
noTHHTejibHoro Konbua (npeflejioM npoq- 
hocth npH pacTHaceHHH) , a Taioice pasMe- 
paMH ynjioTHHTejTbHbix Koneu. Ilpn stom 
yron Me5KAY ocbro h o6pa3y»nieH KoHyc- 
hwx yqacTKOB KOHycHoro nepexoAa ctbo- 
jia nepeMeHHoro ceqeHMH onpeAennioT 
H3 BbrpaxeHHH 

cos<y(sin^+fcosoi) = t~(D. +d , ) ™~ 

Yn/ioTHHTe/rbHbrH y3en naKepa (<}jHr,1) 
pa6oTaer cneAywnpiM o6paaoM, 



FlaKep, b cocTae KOToporo bxoaht 
yn/ioTHHTejibHWH y3eji, cnycKaeTCH b 
c k b aj>K h h y Ha KojioHHe HacocHo-KOMnpec- 
copHbix Tpy6 h Ha saaaHHOH rjiy6nHe j 
onnpaeTCH onopHOH BTyjiKOH 11 wepe3 
xboctobhk naKepa Ha 3a6oft CKBa>*HHhi 
hjih nuiHncbi, hjiw Ha BbicTyn b o6caA- 

HOft KOJIOHHe. IlaKepOBKa npOH3BOAHTCH 
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pHMeCKOH MaCTbK) 6 CTBOJia 4 H BHyT~ 

peHHen noBepxHocTbio o6caAHOH KOJIOHHb!. 
3thm AOCTHraeTCH Hanpn^eHHoe coctoh- 
HHe BepxHero 1 h HHwuero 2 ynnoTHH- 
TejibHbrx Koneq h pa 3bh b aeTc h ycrniHe , 
AOCTaTOMHoe ahh pa3naBJiHBaHHH cpea- 
Hero nnacTHWHoro ymroTHHTe.nbHoro 
KOJibua 3. BcjieACTBHe 3Toro MaTepnan 



« — — » — - - ■«-. i l> 1 1 v- s i \j i v.' i v.pncui 

onycxaHHeM kojiohhw xpy6, n P H 3 tom na- 10 cpeAHero ynJiOTHMTejibiioro Konbua 3 sa- 



xeT ynnoTHHTeJibHbix KOJieu 1,2 h 3 
ormpaeTCH Ha HenoABH*HyK> onopHyio BTyn- 
xy 11, a ctboji nepeMeHHoro ceweHHH 4 
hx nponiHBaeT (4>Hr. 2). 

Ha nepBOM 3Tane naxepoBKW ((Jmr.2) 
ynJioTHHTejtbHbie xoiibua 1, 2 h 3 no- 
cneAOBaTenbHo nponmBajoTcn hhjkhhm ko- 
HycoM 8, pacTflrHBaHCb b AHaMeTpe, 
h 3aHHMajOT nojioacenwe Ha ijHjiHHApHwec 



TexaeT bo Bee HMercrnHecH b MecTe na- 

KepOBKH Hep OB HOC TH , MeM flOCTHTaeTCH 

noBbnneHHe HajiexcHoc th padoTbi naxepHoro 
oSopyflOBaHHH b HSMenaionmxcH TeMnepa- 
15 TypHbrx ycjioBHfix, HanpHMep b napoHa- 
THeTaTeJibHbix CKBaacHHax, nyreM Hcnonb- 
30BaHHH 6ojiee TepMocToftKHx MaTepwanoB 

C pa3J!HWHblMH nJiaCTHUeCKHMH H npowHo- 

cthwmh CB0HCTB3MH npH yMeHbmeHHK oce- 



koh cryneHH 7, fljiHHa kotopoh hpesbmia- 20 BbK HarpysoK aji* Ae<i>opMauHW yn/ioTHH— 
eT o6myro BbicoTy naneTa ynjioHHTeJibHbix 
KOJieu ((Jwr. 3). ITpn stom BHyTpeHHHe 
AHaMeTpw ynnoTHHTeJibHbix KOJieu 1,2 
h 3 npHHHMawT pa3Mep UHJijftHAPHwecKOH 
CTyneHH 7, HapyscHbie AHaMeTpw ymioTHH- 25 



TejibHoro ysjia naKepa, 
$ o p m y ji a H3o6peTeHHH 



TeJIbHbK KOJieu 1 H 2 AOCTHraiOT BHyT- 

peHHero AnaMeTpa 3KcanyaTau.HOHHoft 

KOJIOHHb!. B TO Me BpeMfl BCJieACTBHe 

6oAbmeft njiacTHMHocTH cpeAHero yrtnoT- 
HHTeJi bHoro KO/ibua 3 ero pasMepw H3- 
MeHHWTCH TaxHM o6pa30M, wTo ero Ha- 
py*HWH flHaweTp eme He AOCTHraeT BHyT- 
peHHero AHHMeTpa 3 KcnjTy aTauHOHHOH 
kojiohhw, Tor,aa KaK BepxHee ynnoTHH- 
TejibHoe xonbuo 1, h, rnaBHoe, HHjKnee 
yruioTHHTejibHoe KOJibuo 2 AOCTHraroT 
BHyTpeHHeft noBepxHocTH 3KcnJiyarauH- 
OHHofi KOJioHHbi h ynJiOTHHioT ee, Ta- 
khm o6pa30M, cpe^Hee yn/ioTHHTejibHoe 

KOJIbUO 3 OKa3bIBaeTCH B 3aMKHyTOM 

npocTpaHCTBe, orpaHHwe hhom csepxy 

BepXHHM ynJTOTHHTeJIbHbIM KOJlbUOM 1, 
a CHHSy - HHSCHHM yiTJlOTHHTeJTbHblM KOJlb- 
UOM 2, KOTopwe nepexoAHT b yanoTHH- 
TeJibHoe cocTOHHHe c BHyTpeHHeft no- 

BepXHOCTbK) 3KCnJTyaTaUHOHHOH KOJIOHHb! 

H npeaoxpaHHioT MaTepHan cpeflHero yn- 
jiOTHHTeJibHoro KOJibua 3 ot BbmaBJiHBa- 
hhh npH AajibHefimeM nporaHBaHHH ctbo- 
jiom 4 naKeTa ynjroTHHTenbHbix KOJieu Ha 
cjieAywiueM KOHycHOM ywacTKe. 

Ha cJieayiomeM 3Tane naKepoBKH 
(4>Hr. 4) ynJioTHHTejibHbie KOJibua 1,2 h 
3 nponiHB aioTc h BepxHHM KOHycoM 9 h sa- 
HHwaioT CBoe KpatiHee noJio^eHHe Ha 
BepxHeM UHJiHHApHqecKOM yqacTKe 6 
CTBOJia 4 ((JjHr. 5). IlpH 3TOM ynjioTHH- 
TejibHbie Konbua 1,2 h 3 OKa3bmaK)TCfl 

B CTeCHeHHOM COCTOHHHH MOKAy UHJ1HHA"" 



1, yruroTHHTeJTbHbDi y3eJi naKepa, 
BK^rowaKnnHH naxeT ynjioTHHTejibHbix ko- 
Jieu, H3 KOTopbix cpeAHee njiacTHMHoe, 
a KpaHHHe ynpyrne, onopHyio BTyjiKy h 
ctboji nepeMeHHoro cenemin c orpaHMwH- 
30 TejibHbiM BbicTynoM h KOHycHbiM nepexo- 
AOM ot MeHbmero AHaMeTpa k 6anbmeMy, 

OTJlHvaBUHfiCH TeM, MTO, C 

uejibio noBbimeHHH HaAe^HocTH paCoTbi yn- 
jiOTHHTeJi bHoro y3Jia naKepa sa cweT 

35 HCKJlIOWeHHR BbU^aBJTHBaHHH nJiaCTHWHOTC 

ynnoTHHTejibHoro KOJibua npeABapHTenb- 
HbiM ero orpaHHMeHHeM ynpyrHMH ynnoT- 
HHTen bHbiMH KoJibnaMH, KOHycHbift nepexoA 
CTBOJia nepeMeHHoro c ewe hhh BbmojiHeH 
40 hs AByx KOHycHbix ywacTKOB c npoMescy- 

TOWHOH UHJIHHAPHWeCKOft CTyneHbK) MeJK" 
Ay HHMH, AAHHa KOTOpoft He MeHbme Bbl- 

cotw naneTa ynno THHTexibKbix Koneu , 
2, y3en naKepa no n. 1, o t si h - 
45waiomHHCH TeM, wto yrjibi uexjxy 

ocbfo h o6pa3ywmeH KOHycHbix ywacTKos 
' ' KOHycHoro nepexoAa CTBOJia nepeMeHHoro 
ceweHHH onpeAejiHioT hs Bbipa^teHHH 

50 coscrtsinof+fcosoO = -~(D,+d )-J- 9 

4b 1 1 6, 

rAe f 
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- K03<Jxi>HUHeHT TpeHHH MaTepwa- 
na BepxHero ynnoTHHTejibHoro 
KOJibua no CTanH HH^Hero ko- 
HycHoro ywacTKa b ycnoBHHx 
naKepoBKH; 

- BbicoTa BepxHero yn/ioTHHTejib 
Horo Konbua, mm; 



5 

,d ri ~ COOTBeTC TDGHHO HapyXHbfft H 

BHyTpeHHHfl flH3MeTpW yn.TOTHH- 

TejibHbK xojieu flo Havana na- 

KCPOBKH, MM; 

6 7 - npeaen non3yv4cTH *iare\>nana 
cpenHero ywioTHHTejibHoro 



KoJihua b ycnoBHfTx naKepoB- 
kh, fla; 

& t - npeneji npoMHoc th npH pacT*- 
»eHifH MaTepwaJia sepxiiero 
ynjioTHMTejihHoro Konbua b 
yc/TOBHHx naKepoBKH, na. 
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